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三、将 1H-NMR 和 NIR 技术相结合，用于五常稻花香米掺假鉴别研究。分



































Wuchang Daohuaxiang rice is the geographical indication products of Heilongjiang 
province Wuchang city identified by General Administration of Quality Supervision, 
Inspection and Quarantine. Daohuaxiang rice belongs to fragrant rice varieties which 
are rare in China and very popular among consumers. In latest years, some producers 
mix other varieties in Daohuaxiang rice in order to gain benefits,which not only harms 
the interests of consumers, but also undermines the brand reputation of Daohuaxiang 
rice. Hence, to develop a fast and effective method to identify Daohuaxiang rice 
adulteration is necessary and important to protect the interests of consumers and 
Wuchang rice brand. 
This paper mainly has three aspects of the work as follows :  
Firstly,we studied a method based on 1H-NMR spectroscopy to identify Daohuaxiang 
rice. We proposed a rice sample processing method for 1H-NMR, the 1H-NMR spectra 
of 84 rice samples were collected, and the rice contents quantity were obtained by 
computing the integral value of spectral peaks area. We used univariate and 
multivariate analysis to identify differences in Daohuaxiang rice and adulterated rice. 
We established a discrimination model for Daohuaxiang rice adulteration with 
1H-NMR spectra integration data, the discrimination accuracy of model was 98.72%. 
Secondly, we studied a method based on NIR spectroscopy to identify Daohuaxiang 
rice. We compared three data preprocessing method: Standard Normal Variate 
(SNV), Second Derivative and ＇Second Derivative +SNV＇and at last we selected＇
Second Derivative +SNV ＇ as data pre-processing methods which had best 
classification result to establish a model to discriminate Daohuaxiang rice adulteration, 
whose discrimination accuracy was 97.08%. 
Thirdly, we combined 1H-NMR and NIR spectroscopy to identify Wuchang 
Daohuaxiang rice. We analyzed the correlation and complementarity of rice data of 
1H-NMR and NIR. Then we fused these two series of data set to obtain more 
comprehensive information of Dohuaxiang rice components and better performance 
of discrimination model for Dohuaxiang rice adulteration. 
This study provide a kind of effective method to discriminate adulteration of 
Wuchang Daohuaxiang rice, which is helpful and important to development and brand 
protection of Wuchang rice and can also provide a reference and support for the 
quality supervision and control to other foods. 
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